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Abstract
Calcium phosphate cement (CPC) for injectable bone cement application has been developed in this study. The CPC
was produced using a novel wet chemical precipitation method derived hydroxyapatite (HA) powder. The calcium and
phosphorus precursors used to synthesize HA powder were calcium hydroxide, Ca(OH)  , and di-ammonium
hydrogen phosphate, (NH  )  HPO  . The HA powder was mixed with distilled water at certain powder-to-liquid
(P/L) ratios. In this study, the P/L ratios were varied at 1.3 and 1.7. PEG was added into CPC with the P/L ratio of 1.3,
and it was adjusted at 1 and 5 wt%. The results of this study revealed that higher P/L ratio contributed to the
decreased in porosity of CPC. Meanwhile, the addition of PEG increased the porosity of CPC. This is significant for
cells adhesion and proliferation, such that cell proliferate faster and better adhesion with the incorporation of PEG
into CPC. The cell culture on CPC has proven that the fabricated CPC shows no toxic reaction and cells grow well. ©
BEIESP.
SciVal Topic Prominence 
Topic: 
Prominence percentile: 96.253  
       
Author keywords
Calcium phosphate cement Injectable Polymeric additive Vero cell culture Wet chemical precipitation
Funding details
Funding sponsor Funding number Acronym
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
International Journal of Recent Technology and Engineering
Volume 7, Issue 6, March 2019, Pages 82-86









Calcium phosphate | Bone cement | Cement CPC





























Cited by 0 documents
Inform me when this document
is cited in Scopus:
 
Related documents
,  , 
(2018) IIUM Engineering Journal
,  , 
(2018) IOP Conference Series:
Materials Science and
Engineering
,  , 




Find more related documents in
Scopus based on:

Set citation alert ▻
 ▻Set citation feed
Effect of poly (Ethylene Glycol) on
the injectability, setting behavior,
and mechanical properties of
calcium phosphate bone cement
 Hablee, S. Sopyan, I. Mel, M.
Antiwashout behavior of calcium
phosphate cement incorporated
with Poly(ethylene glycol)
 Hablee, S. Sopyan, I. Mel, M.
Novel Injectable Calcium
Phosphate Bone Cement from
Wet Chemical Precipitation
Method
 Hablee, S. Sopyan, I. Mel, M.
View all related documents based
on references
 ▻Authors  ▻Keywords
References (19)
Foundation for Fundamental Research on Matter FRGS15-246-0487
Funding text




(2010) Materials Today, 13 (1-2), pp. 24-30.  . 
doi: 10.1016/S1369-7021(10)70014-6
Zhang, J., Liu, W., Schnitzler, V., Tancret, F., Bouler, J.-M. 
(2014) Acta Biomaterialia, 10 (3), pp. 1035-1049.  . 
doi: 10.1016/j.actbio.2013.11.001 
No, Y.J., Roohani-Esfahani, S.-I., Zreiqat, H. 
(2014) Nanomedicine, 9 (11), pp. 1745-1764.  . 
 
doi: 10.2217/nnm.14.109
Barinov, S.M., Komlev, V.S. 
(2011) Inorganic Materials, 47 (13), pp. 1470-1485.  . 
doi: 10.1134/S0020168511130024
Dorozhkin, S.V. 
Self-Setting Orthophosphate Formulations: Cements, Concretes, Pastes and Putties
(2011) International Journal of Materials and Chemistry, 1 (1), pp. 1-4.  . 
 
Sugawara, A., Asaoka, K., Ding, S.-J. 






Publisher: Blue Eyes Intelligence Engineering and Sciences
Publication
 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1
























Alqap, A.S.F., Sopyan, I., Husni, M., Athirah, N. 
(2012) Applied Mechanics and Materials, 110-116, pp. 8-12.  . 
ISBN: 978-303785262-0
doi: 10.4028/www.scientific.net/AMM.110-116.8 
Sadat-Shojai, M., Khorasani, M.-T., Dinpanah-Khoshdargi, E., Jamshidi, A. 
(2013) Acta Biomaterialia, 9 (8), pp. 7591-7621.  . 
 
doi: 10.1016/j.actbio.2013.04.012 
Okada, M., Matsumoto, T. 
 (Open Access)




Nano-Size Hydroxyapatite Powders Preparation by Wet-Chemical Precipitation Route 
(2008) Journal of Metals, Materials and Minerals, 18 (1), pp. 15-20.  . 
 
Perez, R.A., Kim, H.-W., Ginebra, M.-P. 
 (Open Access)
(2012) Journal of Tissue Engineering, 3 (1), pp. 1-20.  . 
doi: 10.1177/2041731412439555
Engstrand, J., Persson, C., Engqvist, H. 
(2013) Biomatter, 3 (4).  .
doi: 10.4161/biom.27249
Chen, F., Liu, C., Wei, J., Chen, X., Zhao, Z., Gao, Y. 





The effects of calcium excess, water amount and mixing time on the injectability of



























Preparation and characterization of injectable calcium phosphate cement paste




Hablee, S., Sopyan, I., Mel, M., Salleh, H.M., Rahman, M.M., Singh, R.
 (Open Access)
(2017) IOP Conference Series: Materials Science and Engineering, 205 (1), art. no. 012012.  . 
 
doi: 10.1088/1757-899X/205/1/012012
Unosson, J.E., Persson, C., Engqvist, H. 
(Open Access)





(2017) Journal of the Australian Ceramic Society, 53 (2), pp. 391-401. 
doi: 10.1007/s41779-017-0048-4
Freshney, R.I. 
(1994) Culture of Animal Cells: A Manual of Basic Technique.  . 
3rdedn., Wiley-Liss, New York 
 
Öhman, C., Unosson, J., Carlsson, E., Ginebra, M.P., Persson, C., Engqvist, H. 
(2015) Journal of Materials Science: Materials in Medicine, 26 (7), art. no. 210.  . 
 
doi: 10.1007/s10856-015-5497-0
Kumar, A.R., Kalainathan, S. 
Sol-Gel Synthesis of Nanostructured Hydroxyapatite Powder in Presence of Polyethylene Glycol
(2010) Physica B, (13), p. 405. 
 
© Copyright 2019 Elsevier B.V., All rights reserved.
View at Publisher
14












Sintering effect on the microstructural, mechanical, and in vitro bioactivity properties of



























Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies
 
